For grouping objects of Western Siberia it is proposed to use the parameters characterizing the degree of influence on the displacement factor of radial microinhomogeneities and hydrofobisation of pore channels of the productive strata. These parameters are obtained from the analytical expression for the displacement factor as a linear combination of factors associated with individual components of residual oil saturation: effective porosity and volumetrical residual water saturation. The values of the parameters are determined by statistical processing of laboratory data of core samples of the reservoir at the stage of reserve calculation. a standart crossplot are build with help of informantion about groups of objects in exploitation. The location of the point corresponding to the designed object, the nearest group number on the standart crossplot determine the desired group of the new object.
INTRODUCTION
Grouping is the allocation of homogeneous groups of objects on the general set of features (parameters).
Grouping allows you to solve a number of the most important tasks of oil-field geology and exploitation: to assess the similarities and differences between the productive strata in the process of object isolation of exploitation, to conduct a study of the exploitation systems, specify the measures for control and regulation and so on [1] [2] [3] [4] [5] [6] [7] [8] [9] .
The effective solution of various problems of analysis, design, control and regulation of oil field exploitation systems is largely determined by the availability of high-quality sufficient information about the productive strata and the processes occurring in it. Obtaining this information becomes possible after the hydrodynamic and laboratory studies, as well as on the basis of studying the history of exploitation. Based on this, the requirements for the selection of objects of study should be:
• the object is in exploitation for a long time and there is sufficient for the solution of tasks field-geological and material • the object is developed quite tightly by a system of wellsites for various purposes;
• a sufficient number of hydrodynamic, geophysical and laboratory studies have been carried out at the facility to solve the tasks.
The object of research is understood as the object of expoitation, that is, one or more productive layers of the field, allocated on the basis of geological and technical, and economic considerations for developing and using of a single wellsites system. The objects of research (development) are both separate areas of the field, contoured recharge well, individual domes, uplifts, and productive layers of the fields as a whole.
To successfully solve the problem associated with the grouping, objects that are in exploitation for a short time can be used, dreveloped insufficiently densely by the system of producing wells and operated by single wells, but their geological structure has been studied sufficiently fully, on the basis of data obtained from wells developed to other productive horizons. When selecting such objects, it is desirable to take into account the pressure communication between the individual layers.
The complex of parameters used for grouping objects includes:
filtration-volumetric characteristics, micromacroinhomogeneity, thickness characteristics and position of productive strata, as well as physical and chemical characteristics of formation fluid (more than 10 parameters).
In the conditions of oil reservoir in terrigenous reservoirs of Western Siberia, characterized by wide intervals of changes in the storage condition, geological-physical and physicochemical properties of the layers and their saturating fluids, of paramount importance is the operation of identification (grouping), i.e. the allocation of relatively free groups of objects using the following parameters: effective water-saturated thickness, factor of porosity (determined according to geophysical and laboratory studies), oil content, permeability variations, viscosity, relative viscosity, density of formation oil, depth of burial, formation gas-oil ratio, original reservoir pressure and temperature. The choice of these parameters is due, first of all, to the need to create an algorithm for grouping deposits, allowing already at the stage of exit from exploration and preparation of the first design documents for exploitation (when these parameters are determined accurately enough) to refer the new object to any of the known groups of objects under exploitation.
However, the most interesting algorithms are grouping by a limited number of parameters, as they allow already at the stage of exit from the exploration and preparation of design documents for the exploitation of a new object to refer to any of the known groups of objects-analogues in development. The use of the experience of the fields developed for a long time, in the conditions of new facilities, will allow making informed technological decisions in the preparation of development projects, to identify ways and means of improving the efficiency of exploitation, correctly and reasonably monitor and regulate the exploitation process.
Obviously, the grouping of field by a limited number of features is possible only with the use of generalized parameters that integrally characterize this object.
In other words, the generalized parameters should be practically unchanged for a given specific field and uniquely characterize this production facility.
II. METHODS AND MATERIALS
In this article, the parameters of the mathematical model of the relationship of the oil displacement factor with filtrationvolumetric characteristics for a number of groups of objects of West Siberian oil and gas province.
In this case, we used the results of laboratory studies of core samples.
The possibility of grouping objects using a limited number of parameters according to the results of statistical processing is shown.
III. RESULTS AND DISCUSSIONS
In our opinion, the generalized parameters can be identified by analyzing the results of laboratory studies of fluid filtration on core samples of a particular field: capillarimetric studies or experimental studies of the process of oil displacement by water from oil-saturated samples.
It should be noted that capillarimetry simulates the processes of fluid motion in the formation of oil and gas fields, and when oil is displaced by water from the core samplesthe process of oil field exploitation. As a result, the use of the results of experimental studies of oil displacement by water in the grouping of objects is more preferable.
Thus, it is proposed to use the parameters of the mathematical model of the interconnexion the oil displacement factor by water and the filtration-volumetric characteristics of the core samples of the formations of this object as generalized indicators.
As signs at recognition of objects it is offered to use the coefficients characterizing degree of influence of complex parameters (effective porosity, volume humidity) on size of oil displacement factor by water.
In the case of water-saturated formation, water moistens the surface of the pore channels and displaces oil into pores of large and medium size, as the action of capillary forces in this case contributes to a more complete displacement of oil.
As a result of displacement of water in a porous medium remains 20-45% of residual oil, which is a separate globules (droplets) of oil, blocked in the pores of the reservoir. [10] . Studies show that the amount of blocked (trapped) oil is determined by the ratio of pore sizes and interporous constrictions. Because of this, the quantitative assessment of the content of trapped residual oil in the rock is possible by using a "dumbbell" model of the void space of granular reservoirs [10] .
Consider the "dumbbell" model in more detail.
In this case, each pore channel is represented by an alternation of cylindrical capillaries of large (Sb) and small (Sm) sections. The capillaries large cross-section of the model pore, and between pores of small cross section constriction.
Due to the electro-hydrodynamical analogy in the quantitative assessment of the interconnexion the filtration and storage capacitiy of rocks, the main role is played by electrical survey techniques.
In this case, we will use the following electrical parameters: the porosity parameter (Rp) and the saturation parameter (Ps). The first parameter characterizes the structure of the void space, completely water-saturated, and the secondpartially watersaturated rock.
Each channel of the "dumbbell" model is characterized by the following equivalent (effective) sections:
Smcross-section microcapillaries (interporous contractions);
Sbcross-section microcapillaries (porous); Sеequivalent capacitive section, determined by the porous factor;
Ssequivalent electric section, determined by formation resistivity factor and oil-and-gas saturation;
Sfequivalent filtration section, determined by absolute permeability index.
Note that all the equivalent sections for the "dumbbell" model, as close as possible to the real mountain rock, differ from each other, but we can get ratios between them. With a known value of one of the effective sections (for example, electrical), these relations allow us to calculate all equivalent (effective) sections.
Let p be the total fraction of microcapillaries (interporous contractions) on a unit length of the pore channel. Then 1-p is the total share of macrocapillaries (pores) on a unit length of the pore channel.
If linear fractions of micro and macro capillaries are known, then the following equations can be made:
where KP is the coefficient of porosity; NF -areal density channels
We multiply both parts of these equations. At the same time we get:
From here we can express: sP P K 1 1.
(1 )
Thus, we have obtained the expression for the ratio of cross sections of pores (Sb) and interporous tubules (Sm).
Obviously, fluid in the reservoirs occurs in the effective part of the void space. Therefore, the effective porosity should be used in the formula for the ratio of cross sections of pores and interporous contractions.
In accordance with the dumbbell model, the heterogeneity of the void space of the productive strata along the filtration line is determined, first of all, by the effective porosity of the reservoir. Therefore, we have:
where a and b are fixed indexes.
According to modern concepts, oil and gas reservoirs initially are hydrophilic before oil enters the reservoir.
In the interaction of surface-active components -resins and asphaltenes, after the oil enters the reservoir, the porous channels partially hydrophobize. At the same time, part of the surface of the pore space still remains covered with a film of residual (relic) water, and in the other part the formation of boundary layers of oil occurs, the viscosity of which considerably exceeds the viscosity of oil in the free volume According to many researchers, the hydrofobisation of collectors in Western Siberia is directly related to their clay content [11] .
The clay fraction is represented by such active adsorbents as montmorillonite, hydromica, chlorite, and their mixed-layer According to the authors, lining the walls of the pore channels, clay minerals adsorb water and hydrocarbons, forming adsorption layers of various thicknesses. Adsorbed hydrocarbons are capable of adhesion of other hydrocarbons that are filtered through the pore channels, which leads to the formation of extended hydrophobic regions.
Our studies show that in the conditions of Western Siberia, each mineralogical type of reservoir is determined by the specific value of the volume residual water saturation KpКvо.
Thus, the volume residual water saturation on the one hand determines the degree of dispersion (clay content) of the reservoir, and on the other hand is a measure of the hydrophobization of the reservoir.
In the reservoirs of Western Siberia, when oil is displaced by water from the void space of the productive strata, the residual oil is composed of two components: capillary-pinched and adsorbed on the surface of clay aggregates as separate droplets and films
The content of capillary-clamped residual oil can be estimated from the value of the effective porosity of the reservoir (Кp.e), since it characterizes the ratio of pore sizes and interpore contractions [12] .
The content of hydrocarbons adsorbed on the active pore surface depends on the clay content and activity of the clay material. The fraction of adsorbed residual oil can be estimated in terms of the volume residual water saturation KpКvо.
Based on these considerations, we propose to use a linear combination of parameters associated with individual components of residual oil saturation to calculate the displacement factor: 
α, β and γ are fixed coefficients for a given productive formation.
The proposed method of predicting the displacement coefficient is as follows.
Under laboratory conditions, open porosity, residual water saturation, residual oil saturation are determined on the core samples from this reservoir.
By statistical processing of laboratory data, a formula for the oil displacement coefficient by water is obtained, which is a linear combination of parameters taking into account the share of trapped oil and field hydrofobisation . In this case, the share of trapped oil is determined by the effective porosity and the degree of hydrofobisation by the volume residual water saturation of the reservoir.
Further, during the exploitationof the field, the values of porosity and residual water saturation necessary for the prediction of the displacement factor are determined according to the field geophysical studies of producing wells. At the same time, it is possible to predict the displacement factor in each layer of intersections both in the section and in the area of the field immediately after the completion of developing and geophysical studies of wells.
The analysis of the obtained equations of dependence of the displacement factor on the complex parameters (effective porosity, volumetric water saturation) showed that in the conditions of different groups of objects of West Siberian oil and gas province. [4] the values of the coefficients are different, which once again indicates the need for a differentiated approach to managing the exploitation of these objects.
The table shows the values of the constant coefficients of the equations of the form (1) for groups of objects West Siberian oil and gas province and in the figurethe distribution of coefficients for different groups of objects (reference crossplot). The results were obtained from laboratory studies. You can see that each group of objects occupies a certain and limited area in this coordinate system The standard crossplot is built according to the groups of objects under exploitation.
Further, by the location of the point corresponding to the designed object by the nearest group number on the standard crossplot, determine the desired group of the new object. The presented results are extremely important when entering the fields into exploitation, when choosing a exploitation strategy, monitoring and management.
IV. CONCLUSION
The possibility of using a mathematical model of predicting the factor of displacement of oil by water in the grouping of production facilities is shown.
